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(57) Abstract 


The object of the invention is to provide a new method for fighting fires, which method requires a small amount of extin- 
guishing liquid for extinguishing a fire and for preventing reignition. When fighting fires in apartments and the like the fire is at 
first suppressed by spraying fog-like liquid, and thereafter a concentrated liquid spray is directed into the smouldering fire seat 
For this purpose it is suggested to use a pistol-like extinguisher (I) with a hydraulic accumulator (5) as a drive unit and provided 
with a spray head (3) which at first, when the pressur e in the hydraulic accumulator is hig h, produces a fog-like liquid spray and 
later, when the pressure in the hydraulic accumulator is reduced, produces a concentrated liquid spray. When fighting fires which 
develop intensive heat the fire is first suppressed by spraying a watexjet from a relatively long distance, and thereafter extin- 
guished by spraying a liquid fog at close range. For this purpose it is suggested to arrange, in parallel with a fog-producing spray 
head, a separate nozzle for producing a forceful, concentrated water jet. To shift from spraying liquid fog to spraying water jet 
and vice versa, a conventional valve can be used. -4=^?* 
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Method and device for fire extinguishing by 
alternating a liquid fog and a liquid jet. 

The present invention relates to a method: and : 
equipment for fighting fire. 

One often occurring problem with different kinds 
of fires is that the fire seat even after that the . 
fire has been suppressed remains smouldering for a I 
rather long time, with a great risk for reignition. 

The object of the invention is to provide a new : 
method and new equipment for fighting fires, which 
method and equipment require a small amount of 
extinguishing liquid for extinguishing a fire and for 
preventing reignition. 

The method according to the invention is mainly 
characterized in that the fire is extinguished by a 
combination of spraying a liquid fog and of spraying a . 
liquid spray ♦ 

When fighting fires in apartments and the like 
the fire is at first suppressed by spraying fog-like 
liquid and thereafter a concentrated liquid spray is 
directed into the smouldering fire seat. 

For the purpose is suggested to be used a pistol- [ 
like extinguisher with a hydraulic accumlator as a 
drive unit and provided with such a spray head which 
at first, when the pressure in the hydraulic 
accumulator is high, produces a fog-like liquid spray 
and later, when the pressure in the hydraulic 
accumulator is reduced, produces a concentrated liquid 
spray. 

Oil fires and other fires comparable thereto 
often develop, however, such an intensive heat that 
one can't get close enough to reach the fire by means 
of a liquid fog spray. Neither will a direct water jet 
on the fire seat or fire surface be successful, 
because the water turns to steam in an almost 
explosive manner. 
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For fighting such fires it is according to the : 
invention suggested that the fire is at first sprayed 
with a water jet, from a relatively long distance, in ; 
order to achieve a rain-like spray with a good cooling : 
effect, and thereafter the fire is extinguished by : 
spraying a liquid fog at close range. 

The equipment according to the invention 1 
comprises at least one spray head provided with a ; 
number of nozzles preferably arranged mutually in i 
accordance to what is described in the international 
patent application PCT/FI92/00155 . Such spray heads 
are, with a low liquid consumption and preferably 
utilizing a high operating pressure, even up to about 
300 bar, capable of producing an effective 
extinguishing liquid fog which can be a relatively 
concentrated fog spray with a good penetration power. 

In a preferred embodiment of the invention there 
is, in parallel with such a spray head, arranged a 
separate nozzle for producing a forceful, preferably 
concentrated water jet. For shifting from spraying a : 
liquid fog to spraying a water jet, and vice versa, a 
conventional valve can be used. This embodiment is 
well suited both for fighting smouldering fires and 
for fighting oil fires and the like and can preferably 
comprise a liquid pump unit of high operating pressure 
as drive unit. 

In another preferred embodiment of the invention 
the spray head comprises a spring loaded valve spindle 
which at a high liquid pressure delivers a liquid fog 
through a centrally arranged nozzle, essentially in 
the same way as via the other oblique side nozzles, 
but which at a reduced liquid pressure delivers the 
major part of the liquid through said central nozzle 
in the form of a relatively strong, concentrated liquid 
jet. This embodiment preferably employs one or a 
plurality of hydraulic accumulators as a drive unit 
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and is in particular suited for fighting smouldering 
fires. 

In the following the invention shall be described 
in more detail with reference to the attached drawing 
5 which, by way of example, show two basic, embodiments 
of the invention. 

Figure 1 shows a first embodiment of the fire 
fighting equipment according to the invention, as seen 
from the side. 

10 Figure 2 is an end view of a spray head included 

in the embodiment of figure 1. 

Figure 3 shows a longitudinal section of the 
spray head of figure 2, in an inactive state. 

Figure 4 shows the spray head in an active state, 
15 in a first step. 

Figure 5 shows the spray head in an active state, 
in a second step. 

Figures 6 and 7 show an end view and a 
longitudinal section, respectively, of that end of the 
20 valve spindle of the spray head which is positioned 
towards the central nozzle. 

Fxgure 8 shows a second embodiment of the fire 
fighting equipment according to the invention, as seen 
from the side. 

25 Figure 9 is an end view of a spray head included 

in the embodiment of figure 8. 

Figure 10 shows ' a longitudinal section of the 
spray head of figure 9. 

Figures 11 and 12-14 show a spray head and in an 
30 enlargened scale an axial section of an individual 
preferred nozzle under the influence of different 
liquid pressures . 

Figures 15 and 16 show an axial section of a hand 
held spray head, at full operating pressure and at a 
35 restricted operating pressure, respectively. 

The embodiment of figure 1 comprises a pistol— 
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like maneuvre or control device 1/ from the barrel of 
which extends a tube 2 to a spray head 3* By means of 
the trigger 4 of the pistol 1 a hydraulic accumulator 
5 can be connected or disconnected via a hose 6 joined 
5 to the handle of the pistol 1. The hydraulic 
accumulator 5 can be charged to a drive pressure of as 
much as about 300 bar. 

Figures 2-7 show a preferred embodiment of the 
spray head 3. The spray head 3 has a number of (e.g. 

10 six as in the drawing) obliquely directed side nozzles 
7 and a central nozzle 8 directed forward. The side 
nozzles can preferably be constructed in accordance to 
what is described in the international patent 
appplication PCT/FI92/00155 . In such nozzles/ the 

15 extinguishing liquid is set in a strong whirling 
motion before being discharged through the orifice, 
e.g. by means of a rotating whirler element 9 with a 
number of oblique grooves 10, as shown in figure 3, 
the whirler 9 being set in a fast rotation by the high 

20 pressure liquid flowing through the grooves 10. The 
side nozzles 7, and the central nozzle 8, can be 
mutually positioned in such a way that they co-operate 
to form an essentially united fog spray with a : good 
penetration power; reference is again made to the 

25 international patent appplication PCT/FI92/00155 . 

The spray head 3 has a centrally running channel 
11 which is joined to the tube 2 and from which 
distributor channels 12 lead to the respective side 
nozzles 7. A valve spindle 13 is positioned in the 

30 channel 11. A helical spring 14 tends to force the 
spindle 13 against the inlet 15. of the channel 11, at 
the tube 2, one end of the spring 14 bearing against 
the central nozzle 8 and the other end of the spring 
bearing against a plunger-like portion 16 6f : the 
35 spindle 13, at the inlet end of the ; spindle. An 
annular passage 17 is provided between the pluriger- 
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lika spindle portion 16 and the surrounding wall of 
the channel 11. 

♦ 

The equipment of figures 1-7 is mainly intended 
for fighting more or less normal fires, e.g.. in 
5 apartments etc. A common feature for such fires, is 
that they have a tendency to remain smouldering for a 
relatively long time, with a risk for reignition. In 
the following the function of the equipment shall at 
first be descibed generally and thereafter the 

• ■ ■ 

10 function of especially the spray head shall be 
described in detail. 

Figure 3 shows the spray head in an inactive 
state, the tube 2 is disconnected from the hydraulic 
accumulator 5 and the spring 14 keeps the spindle 13 

15 against the inlet 15 of the channel 11. 

In figure 4 the hydraulic accumulator 5 has been 
connected and the pressure in the tube 2 and in the 
inlet 15 is so high that the spindle in spite of the 
spring 14 is driven into bottom position, in abutment 

20 against the central nozzle 8. There are open 
connections from the central channel 11 via the 
distributor channels 12 to the side nozzles 7 which 
produce an extinguishing liquid fog. The liquid 
connection to the central nozzle 6 is rather 

25 restricted with the result that the central nozzle 
produces generally the same kind of a liquid fog as 
the side nozzles 7. 

Gradually the drive pressure of the hydraulic 
accumulator 5 decreases to such an extent, to e.g. 

30 about 100 bar, that the spindle 13 under the influence 
of the spring 14 takes a position approximately as in 
figure 5. In this position the the pressure drop over 
the annular passage 17 balances the force of the 
spring 14. In this position most of the extinguishing 

35 liquid is discgarged through the central nozzle 8 in 
the form of a relatively forceful concentrated jet, 
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20 


25 


30 


because the orifice of the central nozzle 8 is larger 
than the respective orifices of the side nozzles 7. 

At the transition from the step of figure ;4 to 
the step of figure 5 the fire is at least seemingly 
extinguished, but the fire seat may remain 
smouldering. In order to prevent reignitibn, the Water 
jet from the central nozzle 8 can be concentrated : into 
the fire seat for definite cooling of the same. 

Figures 6-8 show a second embodiment of the 
equipment of the invention. This second embodiment is 
in particular intended for fighting oil fires and 
similar fires which develop intensive heat. 

As shown in figure 6, this embodiment comprises a 
pistol-like maneuvre or control device 30, from the 
15 barrel of which extends a first tube 31 to a nozzle 32 
and a second tube 33 to a first spray head 34. By 
means of the trigger 35 of the pistol 30 a high 
pressure liquid pump 36 can be connected or 
disconnected via a hose 37 joined to the handle of the 
pistol 30. The tube 31 is provided with a valve 38 for 
opening and closing the tube 31. 

The nozzle 32 is dimensioned to, when fed by the 
pump 36, produce a preferably forceful and 
concentrated water jet 

The spray head 3 has a number of (e.g. six as in 
the drawing) obliquely directed side nozzles 39, 
preferably of the same kind as the side nozzles 7 in 
figures 1-5, and a central nozzle 40 directed forward 
and essentially corresponding to the central nozzle 8 
when being in the position of figure 4. Alternatively, 
the central nozzle 40 may be of the same kind as the 
side nozzles 39. 

The equipment according to figures 6-8 is used in 
the following way to fight oil fires and similar fires 
35 which develop intensive heat. 

In a first stage liquid is sprayed 1 through the 
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nozzle 32 only, from a relatively long distance from 
the fire seat. The liquid reaches the fire like rain, 
with a good cooling effect, in particular on hot 
surfaces. When the fire has cooled enough to enable an 
5 approach, the fire is finally extinguished aat close 
range by means of a liquid fog through the spray head 
34. 

In the following the function of the embodiments 
of figures 1-7 shall be described in more detail. 

1 0 The spindle 13 arranged in the central channnel 

11 of the spray head has a thickened portion 16, like 
a plunger, at its end towards the inlet 15. the 
plunger 16 forms a stop for the spring 14 and between 
the plunger 16 and the wall of the channel 11 there is 

15 an annular passage 17, which in figures 2-5 has been 
exaggerated in order to be visible. Through the 
plunger 16 runs an axial channel 18 which after the 
plunger, in the thinner portion of the spindle 13 
around which the spring 14 is laid, is connected to 

20 the channel 11 through branchings 19. 

When the hydraulic accumulator 5 is switched on, 
liquid flows past the plunger 16 through the annular 
passage 17, and through the plunger along the 
channels 18 and 19. The annular passage 17 and the 

25 channels 18, 19 are so narrow, respectively, that the 
pressure fall over the plunger 16 is great enough to 
continuously win over the force of the spring 14, 
whereat the spindle hits to the bottom against the 
central nozzle 8, as shown in figure 4. Preferably a 

30 connection is provided also in the state of figure 4 
from the central channel 11 to the orifice 20 of the 
central nozzle 8, partly through the annular passage 
17 and partly through the channels 18, 19 to the 
helical spring 14, between the loops of which liquid 

35 flows in a helical path to and through a connection 21 

between the conical end of the spindle 13 and a 
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corresponding conical surface in the nozzle 8. 

A preferable embodiment of this connection' 21, 
which in figure 4 is visible as two black lines, is 
shown in figures 6 and 7. The conical end portion of 
5 the spindle 13 is indicated by 22 and a number, e.g. 
four, oblique grooves are indicated by 23. Thanks to 
the helical path along the spring 14 and the grooves 
23 the liquid will be set in a strong whirling motion 
when being discharged through the orifice 20. 

10 In the embodiment according to figure 10 the 

central nozzle 40 of the spray head 34 has a helical 
spring 41 which in the same way as the spring 14 in 
the position of figure 5 sets the liquid in a strong 
whirling motion before being discharged through: the 

15 orifice. 

Figures 11-14 show a spray head with an 
alternative preferred nozzle embodiment which can 
replace the side nozzles and/or the central nozzles 
earlier described. 

20 In figures 11-14 the reference numeral 51 

indicates a housing of a spray head with an inlet 52 
for liquid, preferably of a high pressure, even up to 
about 300 bar. The inlet 52 continues as an axial 
channel 53 which in figure 11 leads to- a centrally 

25 arranged nozzle 54 and from which lead branch channels 
55 to side nozzles 56 directed obliquely outwards. The 
central nozzle 54 and the side nozzles 56 in figure 
11 shall in the following be described in more detail 
with reference to figures 12, 13 and 14 which show a 

30 side nozzle 56. 

The nozzle 56 has a body or holder 57 which by 
means of a thread 58 is screwed in a seat joining a 
branch channel55 in the housing 51 of the spray head. 
Through the holder 57 runs a connection which, seen in 

35 the direction from the channel 55, has a cylindrical 
portion the wall of which is indicated by 59 and which 
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ends at an annular stop 60, and a conically narrowing : 
portion with a whirl chamber element 61 which defines I 
a conically narrowing whirl chamber 62 and an orifice ; 
63. 

5 Between the inner en of the holder 57 and a stop 

64 formed in the nozzle seat is arranged a filter, 
preferably a disc-like sintered metal filter 65 having j 
a central opening through which is entered an end pin \ 
66 of a spindle having a cylindrical portion 67 ; 

10 reaching into the cylindrical passage of the holder 57 ; 
and terminating in an end surface 68 matching the 
conical surface of the whirl chamber 62 and provided 
with a number of oblique grooves 69. 

Around the cylindrical portion 67 of the 

15 spindle is laid a helical spring 70 with one end 
bearing against the stop 60 and/or the inner end of 
the whirl chamber element 61 or the wall of the whirl 
chamber 62 and the other end bearing against a flange 
71 of the spindle said flange 71 in turn beairing 

20 against the filter 65. The spring 70 thus tends to 
press the spindle away from the whirl chamber 62 and 
to press the filter 65 against the stop 64. The 
diameter of the flange 71 is a little smaller than the 
diameter of the cylindrical passage, at 59, of the 

25 holder 57, so that there is an annular passage 22 
between the flange 71 and the wall 59, when j the 
spindle is driven against the (bottom) wall of the 
whirl chamber 62 , as shown in figure 13. 

Along the annular space between the cylindrical 

30 spindle portion 67 and the wall 59 of the cylindrical 
passage is formed a helical path 73 between the loops 
of the spring 70; the spindle portion 67 and the 
spring 70 are preferably of such dimensions that 
practically all of the passing liquid follows : the 

35 helical path 73, and thereby the liquid is given a 
strong whirling motion in the whirl chamber 62 and 
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further out through the orifice 63. 

In figure 12 the spray head is either inactive ; 
or the active liquid pressure is so low that! the i 
spring 70 forces the filter 65 into abutment against 
the stop 64. The spring 70 is relatively expanded and 
the cross section of the helical path 73 is relatively j 
wide. A preferably conical extension 7 6 of the; pin j 
element 66 reaches into the inlet channel 55. and : 
closes the orifice of the channel 55. That surface of : 
the flange 71 , against which the spring 70 bears , is 
essentially level with the inner end of the holder 57. 

In figure 13 the spray head is activated and 
the liquid pressure is high. The pressure fall 
especially over the annular gap 77 between the cone 76 
and the surrounding edge of the orifice of the inlet 
channel 55 and over the annular passage 72 between the 
flange 71 and the holder wall 59 , and to some extent 
also over the filter 65 and the helical path 73, is 
so great that the spring 70 is compressed until the 
filter 65 hits the holder 57/ and thereafter the 
spindle continues the movement on its own, beacuse of : 
the pressure fall over the annular passages 77 and 72. 
The end surface 68 of the spindle reaches down into ! 
contact with the whirl chamber bottom wall and thus i 
the helical path 73 is much narrower than in figure 
12. A violently whirling fog-like liquid spray is 
discharged through the orifice 63 • 

The driving gas pressure, and thus the liquid 
pressure, will gradually fall to a value so low that 
the spring 70 forces the spindle loose from the whirl 
chamber element 61. The pressure falls especially over 
the annular passage 72 and over the annular gap 77 : now 
balance the spring 70. As the drive pressure continues 
to fall, the spring 70 expands further until : the 
conical extension eventually blocks the inlet channel 
55, whereat the filter 65 is close at or against the 
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stop 64. 

In the state of figure 14, a desired centered 
positioning of the spindle is, in spite of the 
lateral, or radial clearance between the filter 65 and 
5 the stop 64 and the clearance 75 between the pin 
element 66 and the filter 65, ensured by means of the 
conical extension 76 of the pin element 66. A centered 
position is desirable in order to obtain ah even width 
for the annular passages 72 and 77 all around and thus 

10 to obtain an essentially predeterminable flow 
resistance through these passages. The liquid flow 
past the cone 76 automatically centers the spindle 
structure. It should be noted, however , that a 
satisfactory result can be achieved in many cases also 

15 without an extension 76, i.e. with the pin elenient 
ending at or slightly above the filter 65. 

By varying the axial length of the cylindrical 
pin element 66 and/or the tapering angle of the 
extension 76 it is possible to close the inlet 55 at a 

20 predeterminable liquid pressure as the spring 70 with 
decreasing drive pressure gradually expands from the 
state of figure 13 through the state of figure 14 back 
to the state of figure 12. In the embodiment I of 
figures 11-14 the extension 76 closes the inlet 55 

25 just before or just as the filter 65 contacts the 
stop 64. The extension 76 may of course alternatively 
have the general form of a truncated cone. If the 
grooves 69 are omitted, the nozzle will be closed in 
the position of figure 13 and will open at a 

30 predeterminable decreased pressure. The filter 65 
plays only a minor, deletable part in creating those 
pressure falls which govern the function of the 
nozzle, but a filter is recommendable for cleaning the 
liquid. 

.35 In the state of figure 14 the cross section of 

the helical path 73 is wider than in figure 13. The 
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20 


25 


30 


35 


12 

result of this is that the rate of liquid out of the 
orifice does not decrease in proportion to. the 
decreasing liquid pressure but remains at a 
surprisingly constant rate, although the whirling 
motion of the liquid fog successively decreases and 
the droplet size increases. 

The force of the spring 70, as well as; the 
annular passages 72 and 77, can be varied according to 
varying considerations with respect to liquid rate, 
droplet sizes, desired drive pressures etc.^ at 
different stages of a fire extinguishing procedure. 

Individual nozzles in the spray head may be 
differently adjusted; it is primarily the central 
nozzle of a spray head, as in figure 11, that . can be 
adapted to differ from the side nozzles, e.g. in such 
a way that the spring is somewhat stronger than the 
springs of the side nozzles, whereby it at a decreased 
liquid pressure is possible to for a longer time 
maintain a relatively forceful liquid spray or jet in 
the main direction. This can be utilized in the 
portable pistol-like fire extinguisher devices as 
earlier described in such a way that simultaneously 
with a forceful liquid jet in the main direction, 
through the central nozzle, a shield of liquid fog is 
provided by means of the side nozzles, whereby it is 
possible to approach close to a violent fire 
developing intensive heat. Such a manually maneuvrable 
device can without difficulties be constructed in such 
a way that the operating or liquid pressure can be 
varied as desired during the extinguishing procedure. 

By means of nozzles according to figures 11-14 a 
particularly favourable effect is achieved when 
hydraulic accumulators according to the Finnish patent 
application No. 924752 are used as a drive unit. Such 
hydraulic accumulators have an outlet tube with wall 
apertures, so that drive gas is mixed into the 
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extinguishing liquid after the gas pressure has 
decreased to a predeterminable level. In the initial 
stage according to figure 13 a violently whirling 
liquid fog with small droplets and a good penetration 
5 power is achieved, in the beginning of the stage 
according to figure 14 larger droplets with a good 
capability of cooling hot surfaces and smouldering 
fires is achieved, and thereafter, with gradually 
decreasing drive pressure and increasing amounts of 

10 intermixed gas, and gradual return to the state of 
figure 12, a total flooding with even smaller droplets 
than during the initial stage of figure 13 can be 
maintained for a long time. 

In fire fighting equipment employing a liquid 

15 pump as a drive unit, the nozzles according to figures 
11-14 makes it possible to vary the mode of liquid 
spray during the extinguishing procedure, by varying 
the operating pressure of the liquid pump, or by 
arranging valves for throttling the liquid flow and 

20 thereby adjusting the pressure. 

Figures 15 and 16 show a hand held spray head 
enabling variation of the operating pressure. The 
housing of the spray head is indicated by 80, a number 
of side nozzles are indicated by 81 and a central 

25 nozzle is indicated by 82. The side nozzles 81 are of 
the same kind as in figures 11-14 and the central 
nozzle 82 operates basically in the way as the Central 
nozzle shown in figures 3-5. 

The spray head has a centrally running channel 

30 from which distributor channels lead to the respective 
side nozzles 81. In the central channel and in a 
holder 83 of the central nozzle 82 is positioned a 
valve spindle 84, 86. A helical spring 85 is laid 
around that end portion 84 of the spindle which is 

35 towards the nozzle holder 83, one end of the spring 85 
bearing against the nozzle holder 83 and the other end 
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of the spring bearing against a plunger-like portion 
86 of the spindle, at the inlet end of the spindle. An 
annular passage 87 is provided between the plunger- 
like spindle portion 86 and the surrounding wall of 
5 the channel housing 80. An axial channel 88 with a 
throttle 8 9 runs through the plunger 86 and is 
cionnected to the helical flow path formed along and 
between the loops of the spring 85. 

Around the inlet portion of the housing 80 is 

10 arranged a sleeve 90 which is turnable along a thread 
91 on the inlet end of the housing 80 and thus is 
axially movable with respect to the housing 80. The 
inlet channel 92 of the spray head is connected 
through side channels 93 past a conical portion 94 of 

15 the housing along an annular passage 95 between said 
conical portion 94 and a correspondingly widening 
surrounding portion of the housing 80 to side channels 
96 leading to the inlet end portion 97 of the central 
channel connected to the side nozzles' 81 and the 

20 central nozzle 82. 

In figure 15 the sleeve 90 has been turned to an 
outward position, to the right, whereat the annular 
passage 95 is wide and the operating pressure acts 
essentially unrestricted in the channel: portion; 97. 

25 The side nozzles 81 are driven to the position shown 
in figure 13 and the central spindle 84 is driven 
against the holder 83, as in figure 4. { 

In figure 16 the sleeve 90 has been turned to an 
inward position, to the left, whereat the annular 

30 passage 95 is narrow. The pressure fall over the 
passage 95 has lowered the pressure acting in : the 
channel portion 97 so much that the side nozzles 81 
are in the position shown in figure 12 and the spring 
85 has been able to press the spindle 84 off the 

35 nozzle holder 83 and is balanced by the pressure falls 
over the annular passage 87 and over the 1 throttle 89. 
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The helical flow path 98 between the loops of the 
spring 85 is wide and as the connections to the side 

♦ 

nozzles 81 are narrow, most of the liquid is 
discharged through the central nozzle as a powerful 
liquid jet. If the throttle 89 is blocked and the 
annular passage 87 is made correspondingly wider, 
there will be wider connections to the side nozzles 
81. 

The spray head with the turnable sleeve structure 
shown in figures 15 and 16 enables in a convenient 
manner a successive regulation of the operating 
pressure acting in the nozzles and can be used 
together with either hydraulic accumulators or a 
liqiod pump as drive unit. A step-wise regulation: can 
be achieved by means of a two-position shift valve 
with a throttled port in one position. 
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Claims 

1. Method for fighting fire, characterized in 
that the fire is fighted by spraying a combination of 

5 a liquid fog and a liquid jet. 

2. Method according to claim 1, in particular for 
fighting smouldering fires , characterized in that 
the fire is in a first step suppressed by spraying a 
liquid fog and thereafter a concentrated liquid jet is 

10 directed into the fire seat. 

3. Method according to claim 1, in particular for 
fighting oil fires and the like which develop 
intensive heat, characterized in that the fire is 
at first sprayed with a water jet, from a relatively 

15 long distance, in order to achieve a rain-like spray 
with a good cooling effect, and thereafter the fire is 
extinguished by spraying a liquid fog at close range. 

4. Equipment for fighting fire, characterized 
in that it comprises a drive unit (5; 36) for 

20 delivering extinguishing liquid, preferably at a high 
pressure, a maneuvre device (1; 30) for switching the 
drive unit on and off, and means (3; 32, 34) : for 
spraying, alternatively, a liquid fog or a liquid jet. 

5. Equipment according to claim 4, characterized 
25 in that the drive unit comprises at least one 

hydraulic accumulator (5), and that the means for 
spraying, alternatively, a liquid fog or a liquid jet 
comprise a spray head (3) with a number of side 
nozzles (7) prefereably directed obliquely to the 
30 sides, for producing a liquid fog, and a centrally 
arranged nozzle (8) which at a high operating pressure 
is arranged to produce a liquid fog and which after 
the drive pressure of the hydraulic accumulator has 
decreased to a predetermined value is arranged to 
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produce a liquid jet. 

♦ 

6. Equipment according to claim 5, characterized 
in that the spray head comprises a central channel 

5 (11) leading to the central nozzle (8) and connected 
to the respective side nozzles (7) through branchings, 
and that a movable spindle (13) is arranged in the 
central channel, in combination with a preferably 
helical spring (14) tending to force the spindle 

10 against the inlet (15) of the central channel (11) 
with a force adapted such, that the spindle under the 
influence of the full charge pressure of the hydraulic 
accumulator (5 ) is driven against the central nozzle 
(8) while maintaining such a connection thereto that 

15 enables production of a liquid fog, and that the 
spindle (13) after the drive pressure of the hydraulic 
accumulator has decreased to a predetermined value is 
brought loose by the spring (14) from the central 
nozzle (8) in order to provide ean essentially wider 

20 connection thereto, 

7. Equipment according to claim 6, characterized 
in that the spindle (13) at its end towards the inlet 
of the central channel (11) has a thickened portion 
(16) with an annular passage (17) between said portion 

25 (16) and the wall of the channel (11), 

that through said thickened portion (16): is 
formed an axial bore (18) ending (19) into the central 
channel (11) within the thinner portion of the swindle 
around which the spring is laid, and 

30 that in the end surface (22) of the spindle (13), 

towards the central nozzle (8) are provided a number 
of oblique grooves (23) enabling liquid to -pass when 
the spindle is in abutment against the central nozzle. 

8. Equipment according to claim 4, characterized 

35 in ! 

that the drive unit comprises a high pressure 
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liquid pump (36), and 

that the means for spraying, alternatively, a ; 
liquid fog or a liquid jet comprise a spray head (34) = 
with a number of nozzles (39, 40) for producing a : 
liquid fog, and a parallel nozzle (32) for producing a : 
liquid jet. 

9. Equipment according to claim 4 or claim 5, • 
characterized in • 

that at least one of the nozzles (54;56) ; 
comprises a helical spring (70) positioned around a ; 
spindle element (67) insertable into an at least 
essentially cylindrical passage in the housing (57) of 
the nozzle, 

said helical spring being at its one- end 
supported adjacent the nozzle orifice and at its other 
end bearing against a flange (71) of the spindle 
element (67), said flange (71) having a diameter 
smaller than the diameter of said cylindrical passage 
(59) in the housing (57) of the nozzle, to enable an 
annular passage (72) between the flange (71) and the 
passage wall (59). 

10. Equipment according to claim 9, 
characterized in that said spindle has a tapered 
extension (76) forming an annular passage (77) with 
the surrounding housing. 

11. Equipment according to claim 6 or claim 8, 
characterized by a sleeve element (90) movable 
along the inlet portion of the spray head hotising ( 80 ) 
to form a liquid connection (95) of variable width 
from the spray head inlet (92) to the noziles. 

12. Equipment according to claim 11, 
characterized in that said sleeve element (90) is 
movable along the inlet portion of the spray head 
housing (80) by turning along a thread (91) on the 
inlet end of the housing (80). 

* 

r 
t 


WEST 



t 


WEST 


WO 94/06517 


PCT/FI93/00366 



WEST 



WO 94/06517 



54 

Fig. 11 
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Fig. 13 
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Claims 1-3 directed to a method for fire extinguishing. 


Claims 4-12 directed to a device for fire extinguishing. 

In claim 1 it is stated that the method is characterized 
by spraying a combination of liquid fog and a liquid jet. 
Presumably , what is meant is that the method is 
characterized by alternating a liquid fog and a liquid jet. 

The feature common to all of claims 1 to 12 is that the 
fire is suppressed by spraying, alternately, a liquid fog 
or a I i qu i d jet . 

However, the search has revealed that it is known to suppress 
a fire by spraying, alternately, a liquid fog or a liquid 
jet. This is disclosed in FR, A, 2339^1 4. 

Consequently, tne common feature is not a special technical 
feature within the meaning of PCT Rule 13.2, second sentence, 
since it makes no contribution over the prior art. 

« 

Therefore, there is no feature common to claims 2 and 3, 

and neither is there a feature common to claim groups 5,6,7,9, 

10,11,12 and 8,11,12. 

The feature according to claim 2 is to suppress the fire 

by first spraying a liquid fog and thereafter a concentrated 

1 i qui d jet . 

The feature according to claim 3 is to suppress the fire 
by first spraying a liquid jet and thereafter a liquid fog. 

The feature common to claim group 5-7,9-12 is the spray 
head. 
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The feature common to claim group 8,11,12 is to have a 
parallel nozzle for producing a liquid jet. 

Since there exists no common feature between claims 2 and 
3, or between claim groups 5-7,9-12 and 8,11,12 which can 
be considered as a special technical feature within the 
meaning of PCT Rule 13.2, no technical relationship within 
the meaning of PCT Rule 13 can be seen between the different 
inventions. 

Consequently, it appears that, a posteriori, claims 2 and 
3 and claim groups 5-7,9-12 and 8,11,12 do not satisfy the 
requirement of unity of invention. 

No additional fee is required for the inventions according 
to claim 3 and claim group 8, .11, 12, because no additional 
search has to be performed. 
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